Okadaic acid induces apoptosis through double-stranded RNA-dependent protein kinase/eukaryotic initiation factor-2alpha pathway in human osteoblastic MG63 cells.
Double-stranded RNA-dependent protein kinase (PKR) is a participant in the cellular antiviral response and phosphorylates the alpha-subunit of eukaryotic translation initiation factor 2alpha (eIF-2alpha) to block protein synthesis. Treatment of human osteosarcoma cell line MG63 cells with a serine and threonine protein phosphatase inhibitor, okadaic acid, at the concentration of 100 nM, but not at 20 nM, induced apoptosis. To investigate the functional relationship between phosphatases and apoptosis, we examined the phosphorylation levels of PKR and eIF-2alpha by Western blot analysis. During treatment of cells with it at the higher concentration (100 nM), okadaic acid increased the level of phosphorylated PKR in MG63 cells, this kinase phosphorylating eIF-2alpha. However, at the lower concentration (20 nM), okadaic acid did not affect the level of phosphorylated PKR. In the cells treated with 100 nM okadaic acid, activation of NF-kappaB also occurred. Even though inhibition of translation occurred simultaneously in MG63 cells, the expression of pro-apoptotic proteins Fas and Bax was not affected by 100 nM okadaic acid in these cells. We concluded that the inhibition of translation decreased anti-apoptotic protein expression, thus resulting in apoptosis. Our results also suggest that the inhibition of the protein phosphatase activity by okadaic acid induced apoptosis in MG63 cells through PKR and eIF-2alpha.